Two-gated SWNT p-n diode:
A two-gated device construction ( Fig. S1(a) ) is typically adopted in the fabrication of p-n devices with no known doping techniques. However, this limits the diode to operate only at large doping densities. Its fabrication is identical to the four-gated device described in the main text.
(a) The I-V characteristics of a four-gated device showing a large change with Vg,in at a fixed Vg,out ), but showing little change with Vg,out at a fixed Vg,in (Fig. S2(b) ). This shows that the diode characteristics are dominated by the p-n junction region from the inner doped regions. Photocurrent Spectra for a single SWNT configured as a p-n diode:
Fig .S3 shows the photocurrent spectra taken on a single SWNT configured as a p-n diode. We have shown previously that the spectra is independent of the gate bias but is quenched when the region between the inner gates is doped using the global Si back gate(1). This shows that the spectrum is from the region between the gates where there is little doping. When the middle region is doped, screening from the free carriers reduce the excitonic effects. Normalized Photocurrent (a.u.)
Energy(eV) Fig. S3 : Typical photocurrent spectra of a SWNT p-n diode taken at 300K. The spectra is independent of the bias on the gates, suggesting that the excitons are generated in the region between the inner gates where doping is low. E11 and E22 are the two lowest optically active excitons for the two subbands we show in Fig. 1(a 
